A history of computing in the twentieth century Edited by N. Metropolis, J. Howlett, and Gian-Carlo Rota. New York (Academic Press). 1980. xix + 659 pp. $29.50 by Tropp, Henry S
HM 10 Reviews 233 
significant contributions yet made 
studying the history of computing. 
to this YOlJw discipline 
NOTES 
1. I refer to the Annals of the History of Computing, the 
Digital Computer Museum (Marlboro, MA), and the Charles Babbage 
Institute. Nancy Stern is Assistant Editor-in-Chief of the 
Annals. 
2. Although there is some disagreement about what features 
should be considered to be part of the stored-program concept, 
it is generally agreed that the concept refers to the design of 
a machine in such a way that instructions can be stored and 
mainipulated in the same way as other stored data, thus pro- 
viding the machine with the flexibility to change its instruc- 
tions in the midst of a computation. 
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This is a very important book for anyone interested in the 
origins of the electronic digital computer. The papers which 
appear in this collection are the result of an International 
Research Conference on the History of Computing, held at the 
Los Alamos Scientific Laboratory, lo-15 June 1976. Conference 
organizers Nick Metropolis and Jack Worlton invited every major 
computer pioneer in the world. Attendance was so high that it 
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was easy to identify individuals like Jay Forrester and Grace 
Hopper who were not able to be there. As one privileged to be 
present, I found the informal conversations with these giants 
to be even more exciting than the formal program. [A group 
picture of attendees is reproduced in Annals of the History of 
Computing, 3(2) (April 1981), 196-1971. 
Brian Randell's paper on "The Colossus" was a major historical 
bombshell as it was the first presentation of any information on 
this important World War II accomplishment. Colossus and, indeed, 
all of the cryptographic work at Bletchley Park had been classi- 
fied since the 1940s. Randell's paper was cleared by the British 
Admiralty, evidence that the amount of declassified information 
was still very limited. Although reams of material have subse- 
quently appeared, the total story of Colossus, Bletchley Park, 
and its impact on World War II events is still shrouded in mystery. 
Gordon Welchman's The Hut Six Story: Breaking the Enigma Code 
(New York: McGraw-Hill, 1982) is to my knowledge the most reveal- 
ing of recent publications. 
I can remember a conversation with A. W. M. Coombs, one of 
the engineers responsible for building Colossus, following 
Randell's presentation. "It was the most exciting period in my 
life," he recalled. A special evening session was organized at 
which Randell and Coombs were to discuss Colossus. I saw Coombs 
walk toward the room with a pad of paper with two columns of 
phrases covering the top page. I asked him if they were his 
notes, and he replied: "Not really. They are reminders. One 
column is material I can talk about, the other is stuff I can't." 
A second paper in this volume on World War II cryptography 
is I. J. Good's "Pioneering Work on Computers at Bletchley." 
Good worked closely with Alan Turing in Hut Three at Bletchley 
Park; the paper is primarily a personal account and includes some 
Turing anecdotes. Good was not at the Los Alamos meeting, and 
his paper was one of a number added to this publication. 
The emphasis of the majority of the papers is on hardware 
development. This is appropriate, since the emphasis in what is 
now referred to as first-generation computers was on getting 
machines that worked and were reasonably reliable. With few 
exceptions (like the IBM 701 and UNIVAC I), most were "one of a 
kind," in fact, no two UNIVAC I's were identical. Although the 
papers in this category are somewhat uneven, most are packed 
with information. Cuthbert Hurd's "Computer Development at IBM" 
ve'ry nicely surveys machine development from the SSEC and the 
CPC through the 700 series and the 650. Hurd played a major 
role in encouraging the development and sale of the IBM 701, 
milestone that marks IBM's entry into the world of mass-produced 
computers. His account, though a personal one, is complete and 
thorough. Hurd further intrigues the reader by mentioning that 
the paper is to include a bibliography as well as copies of some 
"hitherto unpublished papers." Unfortunately, neither appear. 
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Another fascinating account is Robert Everett's "Whirlwind." 
Whirlwind I, in terms of innovation and long-range impact, was 
one of the most important first-generation machine developments, 
and Everett's first-hand account vividly portrays the exciting 
environment in which it evolved. The papers on individual ma- 
chine developments are too numerous even to list. As examples, 
there are contributions by the late John Mauchley on ENIAC, 
Harry Huskey on SWAC, Konrad Zuse on 21-24, James Robertson on 
ORDVAC and ILLIAC, and Metropolis on MANIAC. 
Software developments are not omitted. In fact, the papers 
in this area, though few in number, are among the best in content. 
Donald Knuth and Luis Pardo's "The Early Development of Program- 
ming Languages" is the kind of scholarly masterpiece that one 
expects of anything with which Knuth is associated. In this 
paper, the authors demonstrate the world of machine coding prior 
to the existence of programming languages. They use a very simple 
algorithm (The TPK Algorithm) and demonstrate how it could be 
coded in pre-FORTRAN codes such as Zuse's Plankalkcl, Short Code, 
A-2, etc. 
Speaking of FORTRAN, there is also an excellent paper "Pro- 
gramming in America in the 1950's - Some Personal Impressions," 
by the man responsible for the language, John Backus. Backus 
discusses how FORTRAN evolved and how the concepts introduced by 
FORTRAN fulfilled the goals of the time. 
Also worth mentioning is "The Early Development of Program- 
ming in the USSR" by A. R. Erstlov and M. R. Shura-Bura. This 
paper is a rare view of developments in a part of the world 
whose computer developments are little known in the U.S. 
The opening paper at the Conference was the late Ken May's 
personal essay, "Historiography: A Perspective for Computer 
Scientists." May established an important theme for the computer 
pioneers gathered there. His paper exhorts computer scientists 
to become personally involved in preserving the history of this 
important development by keeping archives, undertaking their 
personal memoirs, and yielding to the temptation to reminisce. 
In his view, "the development of the electronic computer is one 
of the major events not just in scientific history but in world 
history." 
The paper that opens the volume is Richard Hamming's "We 
Should Know What They Thought When They Did It." This essay 
grew out of Hamming's after-dinner address at the Conference's 
one and only collective meal. It is Hamming's incisive and orig- 
inal view of what one should focus on in the writing of history 
and the importance of interaction between practitioners and pro- 
fessional historians. It is an important piece to open a volume 
of this type. 
In addition to machines and machine languages there is also 
a section, entitled "The Human Side," devoted to some of the 
people involved. Garrett Bfrkhoff's "Computer Developments 1935- 
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1955, as seen from Cambridge, USA"; Stan Ulam's "Van Neumann: 
The Interaction of Mathematics and Computing"; and Jim Wilkinson's 
"Turing's Work at the National Physical Laboratory and the Con- 
struction of Pilot ACE, DEUCE, and ACE" focus on some of the key 
individuals and their roles. At this point in the study of the 
subject this may be the most important focus of research. For- 
tunately, most of the papers dealing with specific machines also 
reflect the individuals responsible for them and the roles they 
played. 
It must be said that the volume is not without its flaws, the 
most glaring and unforgivable of which is the lack of an index. 
Each of the papers is packed with so much information that the 
reader constantly has to go back and search for earlier related 
information in a tedious and time-consuming fashion, Another 
flaw was the inclusion of Brian Fzandell's annotated "Bibliography" 
because it is too brief to be of any major value. At the time, 
it was intended as a supplement to the one which appeared in The 
Origins of Digital Computers: Selected Papers (Berlin: Springer- 
Verlag, 1973). The complete Bibliography has also appeared in 
Annals of the History of Computing, l(2) (October 1979) 101-207. 
These flaws, however, do not detract from the significance of 
the publication. It is recommended without reservation. 
Some of the papers which were presented at the Conference do 
not appear in the collection. However, audio-tapes of the com- 
plete conference, including Coombs' impromptu evening session, 
are available in the Los Alamos Archive. For the specifics on 
the differences between the Conference and the publication, see 
Editor's Note in Annals of the History of Computing, 3(2) (April 
19811, 203. 
HISTORY OF BINARY AND OTHER NONDECIMAL NUMERATION. By Anton 
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xiii pp. 
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Books about the history of computer science have tended to 
concentrate on the history of computer hardware. Such history 
is quite fascinating, but there is a vast story waiting to be 
told about the development of computer software and its anteced- 
ents--about the algorithms and data structures that form the 
core of computer science around which all the applications of 
computers are built. Glaser's book, which focuses on one of the 
most fundamental data structures of all, the representation of 
numbers, is therefore a welcome exception to the general trend. 
It is the first book to be published by Erwin Tomash, founder of 
the Charles Babbage Institute, in what he calls a "labor of love" 
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